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Description lOmcarac ■3o6peTemoi]: 

^^!^^^^^J^^^^^^ * P^**'^^ , ^^***^'^K0BHijO£ pafioTaM (PMP). a bvchbo k cnooo6aM booctqhobticshsk 
rc P«™ , JBocTH saxonoHHopo upocTpancTBa. 


H^ecrcH cooco6 Doocraaoancmw repMenwearni aaionoHHoro DpocrpaHcrea mrreu cosnaHH* 
^(Wra^oro flaancHHH BByrpH o<5ca«Hoa kobshh* no <m**naJ TT^ZJ^L^^ 


HoCMTQWHono ^aancmiH BByrpH ofcaAHoo KanoBBfal 
(aaraera&Bc ao^socrH htih BapbusaHHCM sap^a). 
/XKKBHnaoHH oaaopa uex/jy kqjiohhch h njeueHTHbo* xauaeu [If 

H^ocnmn asanora Barajqaim* b tou, *to, Bo-nepaux, ooc^amie Dfibrn^ A aaneHH* nyreu 
HanaeTaaMH khhkocth busubbct paspymcmic kohohhu hc tqjmo b HeTcpsanc, b kotodom b kohuxcbom 


» Vb 


dcdctokob nyroi yBcrnpnauH HHaucTpa kottohhu aa upcf^tjtbi. ynpyrax n^c^op&taaHft b nBTcpsonc icsonfmBH 
y**acr« HsonmpnT" 1 "^ «™™ i^xaoBwrr nyreu rwaamweaLoro D^dbmt Ha KonoBHy H a 

Htnocraro Ksaocmaro cxmotfa aairawaeTCa b (Wmoa TpynpcMKoem pa/Sox 2 

rT ~* W ™"~ 1 nAPKCTHOIX O^TOHOBaBBH. KOTOPOC. K8X DpaBBJIO. HC OT/nraatTTCH BfalCOXOH HaflCHHOCTl*). 

3Wwa □aa^> W rc« b noBwrncmm ^^bhocth pe^^mr^BOo^HOHHWx pa6^ h b chhm« 
Tpyno3«TpaT. 


nocr^HOH 3a«a,a nexm^rre* w B cnocXSc repMn™*™ 3a*,™™ 

^L^ZT B KOnaBHy " ° aWiU0T ^ B H3an SfflfM . Hp. d decree 

HPC anmnbaywr cucct. KouecnsoByio ropuwx h 6ypoufcix pa6oT (CUTE). 

^^Z^" l^™™"^™^™* P^r no -opwranDO mrepurnweocxB u^armorx, Honu* hc 
npeBtmMx 60%. 3xo ofeflcnacroi xeu. uxo upHuejmeufccc HDanmpioiDiwe uaxepoanu (b ochdbhou 
qcMCSTBbia pacTBop h pacxecpw cuon) o&iaflanx oompu nqfocranou - yc^onHocruo. " 

"T!! T'_ g aB ™ M rqpMeTMocn. 3axanoHHon> npocipaacxsa cnMia. 3ro 
BOaW< *^™ ai "W™ *■ *fc»my*> KcaimHy b ncMarrnwft E auem, Hanpuucp. 
"P™ °™ eHHH «* ane ™ H B cKBaanme nporoocn, cqanusm qoionwo mm, c 

3««vcHa. «rro fCTBCjxscTBcmK, d BHTtpaanax ncp^opaqKH c^ciiTian^ /KoHTaKT/ 

aoaoHHb. « peu^mr D peay*™ « fle^opw.qp,. Hooie onpeocoan, o&^T™™.™ t^^T 
npaa^HalSraoflaCTca Hapymenne « Kom-asra c t^earov. n P a ™ M aaBtobome Hapymaw, Ko^xa 
8 " HTepBan " nna "» « npomn^eMocn-o > sasepuaM. B nnacrTcZ^BemeHHofl 

^m ymam " KOHTa " Ta n0Cne 0npCCCOfira "vewra, B 30« ^oHa^HBon, aoHxaxxa 

°g™P***™* nponyewyx* cnocrtSoocxb wu. ttwomoeaBoft ««« wwM^n, wmpooaaopa ueany 
o&wc* nraHBotf m nra-BXBho* aauaew. *op«yny flapcH-BcflcW mo^bo Hanacaxb ofi^S, 

9 r <d Z -<j Z j / r«e - D-Esyipeuwta n^aMerp qeaoBisaro Kamna, u: d-eMearaHfl 

T 1, 087*10 •« 

fftavrrp ofcaflpoa KonoHHbi. m; p-acpamm flanncmiH. Ha; x -moMapsr nnpaanmccm 
oonpo^newrt: H-flmo^a ^poaaaopa. w. 0 paoaw bo^, ^/cyx Sb^h ooo3b»«hh« m. S j P/h - 
8«d P. W « - aaaop ««W KonoHBOfl a .aMHtu. u; grad P -rpaAoon- Pa/u. 

Tor^a <(>opuyjia /]/ fiynex num. bb^: . ___ ,^ 

o , 46 <^6> / R 0O PW aleH -« 


,/ 

T X»1.087» 


10 


BooWinnrarra nwpaammeciuix conporrauinmft BeooxoAin.0 Bb^ocnm Kpirrcp^ Peflmmflca 
r«e v - MDieMaTwiecKa* Btratocxb bow* I ripn 70°C. » > 0.5* 10 6 v 2 /c). 
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npa ryp6yncsrnn>M pcmsasc Koa&mmtarr conpoTHBncsHH anpt^cnfmr no 

a ' TOjioewMH aaancHOHwa: y - 0,5 • 10'V/c; d - 0,168 m; 5 - 0,1 mm 

- XT 4 m; grad P • 4» 10 6 na/M. 

CucrcMa ypaaiemtfl /2-4/ pemaeroi wcto^cm no«6opa. 

TasBU o6pa3ou, ncpc3 aaoop 0.1 u npa npaffHarre naanemiH 4 MFIa/u k mrrepBany nepfcopaipni moact 
nocTynaTb okoiio 22 w 3 sqnt* b cyrxa. 

noBwmcaiic naaneHon a ofcajptofl kojiohhc n p aB t mitT a y a ej n w p B Jop ec jniaurrpa. Paczerbc oosasbiBaarr na 
cxo/iwto syxHO nosucuTb flaanaore b kojiohhc, vro6u ee BsemHBft paflayc yBemracnca Ha 0,1 mm n/ra 
iKpatpbrnui UHxpoaasopa. 


♦opuyna afih paAHajihawx ncpeMoqeaEH aapyxHofl cream Tpytiu no aajjaue n»Me muxxrr bhr /5/ 

r r *_» * . - * -ko^bhwht nyaccoHa, M - 0.25; E -Mo^ym, 

= • — - — r • —r »r <o> 

V*i ■ 1 I 

ynpyrocT* fla n cra wa, E - iLK^MJIa; P, -oByrpcaHce ffuntBse, MT1* P 2 -tHemaxc H*mbkbbk, 
MTIa; r , -Bnyrpoimrt pa^syc Tpyfct. u; r 2 -BHenranfl paflmyc TpytJw, u. r 2 «d/r. 


nycTt. ^ - P 2 +P^ bjih PrPa-P^j. 

me P^ ■ H36btTOTHoc ^aBnemfe a kojiohhc no cpaBKeaiao c aapyjKHbCM ppan snBcu. 

Torjja fcopwyna /5/ 6yner Bbim»men, aia*oa 

O = - P . F <7> 


2 £ 
«r -r > 


c i-|i)(pl P 2 ) n P* * ■ lO' 4 *; P 3 « 20 Mna; r, - 0.075 m: r, - 0.084 u. 


mdC 2 r »r Zr r 2 

12 l 


* C8) 


_ «*™»>n . p.^ - 33,7 Mlla. 


2 

£•0,075 *0,0»4 


2 •0,075* 


Pac«ieTbi noKasbCBaarr, hto term tacMjjy oticaflBoft kojiohhoU r hcucbthhcm KonbOBM cympCTByex 3a3op 
BwnmBBoft 0.1 mm, to flocraTOHHo a ROTioHHc cooflaTt, flaa/ieHHC 33.7 Mna h 3aaop 6y^rr nepeapwT 3a chct 
yBcraraeHHa BHeoraero KKauerpa kojiohhm. Tasoe jjaaneHHe h auk fionunee mombo eoa^arb nyrew 

pa3MEmCHHH B KQJTOHHC MOCTa K3 RCS3pbI9ULTOA pa3|^IIEaiOIDjeft CU6CH /HPC/ H D TnuCTHDCTX CMOCS 

BsaecTKOBoA ato ropHbix m 6opoBbtxpa6oT /CUTE/ (6J. 

HPC ppB jMCHWKrr, masBbiM o6p«aoM npH po apym e am nptwanc xpynux MarepHanoa (cKOTTtHbcc nopo^w), 
6ppohhm« h menesoOeTOHgboc B3flengfl. KaupwHMT maffax, ^nn flpfibrow npgpo^HOPO ^gyg g 

HPC namp bocto npenpTaannioT co6aft nopoaiKoo6pa3Hbce aeropaygic h HeB3pbD30onacHbie MaTepKama. 
^ammnc c BOflofi mpio«iHy» peainm» (pH-12). npa CMexnHaaHHH noponma HPC c DOAOft oGpaoyerctt 
cycncaoHH (pa6oHan CMecb), KOropan. oynyim 3ajurra« b mnyp. qntnaimMfl s o&b*XTC nonnejsameM 
paspymeaBio, c tchchhcm bdcmcbh cxBaTfemaercH, Taepmeer, o^bobdcmchho yBenBdasaisb b o6beue. 
yBejmucHHe o6b€Ma - ctic^ctbhc n^paTaoBs xomziohchtob, axq^mnix b ooeras HPC, npaBO^BT a 
paaaHTTBo a nmypc n^paranKOHHoro nannamn (6qjioc 40 Mna). no« ^cacrtaicM i^paTaigWHBBro 
AaaneHHH b rene o6i>exTa paooHBaavrcn BanpnaieHSH, npHDOAHmpc x ero pa opy roe a ap f7). 


npqyiaraeMbtfl coooo<5 hdojihuhh 3axanoHnaro npocrpaBCTBa ocyiBBCTSJuaor cJKy^yTOBJM oopaooM. 

B cxaaxooiyanycKajorr KoizoHHy HKT c Tasuu paevcroM. wrodbi hhkhhA kooox Haxo^Bjic» aa 10-20 m Hme 
HHTtpBana ncp^opainoi npojorxTHBHoro miacra. Bo36yKfla»T qwpxynnnBJo a np0MbO3a»T cxBajEHBy boaoA. 
oxnax^cHHoft ^o 0-J0°C. 
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3arBopB»T HPC aa some c Teunepaiypofl 0-10°C. 

npg omyfa iroM aarpyfeoM npocrpaacTBe b HKT 3axanBBa»T cycne«3fflo HPC b ©6beue. aeo6xDAHuoM mh 

aaiKVIHCHHH OOCanHOH KOnOHHkl B HHTCpB&JIC 10-20 U. 

npqflaBOHBajcyr cycracnoo HPC /jo BbfpaBKHBaHHH cc ypomicft b HKT b 3aTpy6noM npocrpaacTBe. 

np^WBiiuaHKr HKT flo nnyWi pacoonoscmn hhjkhhx ncp^paqpooHMx orBcpcmfl h cpn 
KeoOxq^HMocTH npoMbiBaKyr CKBaaoray, duuubzh B36bm«Hbift o6mi HPC. 

npwmMMOT HKT Bbane HHTepBana ncp^opamm. repMeTxoHpyioT aarpyOHoe npocrpaHCTBO Ha bdcmh. 


npenwyn^ecTBOM xnxwiarcuoro cnocooa hbjihctch to, hto nepeapuTHe h ananas ^ nocTynnoaro aoftu * 
HHTepsany nep$opanHH npoHcwwHT hc aa cot reppaansnexxoro Boc^eflcTHra Ha KonoHHy, a 3a wr 
ooa«aHHH d o6caABDft KonoHHc uocTa H3 pau u iHJ H aaiyrag na-reparajia. 3ro. Bo-xxepebce, cc 
Hto6xDflHkcwrrt,ycxaHDBKH naxepa; bo-btopux. yuenhmaeT BpcwcHHue 3aTpaTw Ha npoBeAesHc PHP. 
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Claims [Qopuyjia H3o6pereHMHl: 

1. Cnoco6 DoccraBOBficHKH pcpmcthhhocth saaanoHHoro npocTpaacroa nyrew yBcnsPtcmvi ^Hautrrpa 

KQnOHHW B HHTCpDanc K3CUIHHHH, OTJOHiaiOIKpiACH TCM, VTO ^StaUCTp KOJIOHHU yBOTMHBaiOT 3a CTCT 

yeempaaaxHEitflca a otoaue rrpa TeepHeHmr HeB3pbO9naT0ft pa3pymaHm£ft cuecxx (HPC). Koropyn 
aasatorauoT b Konwffiy. h coq^awr uocr b HHTcpoajie v&ojunjfM- 

2. Cnoco6 no n. I, oTjanaxnufKAaa tcu. «rro b KaKceroc HPC acnanbayiorr cuecb HSBecTKosyio ajih ropnwx n 
6ypoBux pa6&T (CMTB). 
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Drawlng(s) [<4epreM|: 


XapaicrepucTMica HPC 


XapaKrepucrmta 


1. BoAOCMeceBoe DTHomeHwe cycneKJMM 

2. Pacxofl nopoiuica, tohh Ha 1 m oGbem 

3. PacreKaeMOCTb no KOHycy A3HHH, cm 

4. ITnoTHocrb cycneH3MM, t/cm* 

5. 3arycTeBaeM0CTb, npi* TeMneparype 20-25 rpawycoB C. mmh 

6. CMenneHMe KaiiH* c Tpy6o«, MRa 

7. ConpoTHB/ieHHe icaMHfl <t>wnbTpai|Mfl boau, Mna Gonee 

8. flag/TgHMg npw pactuHpeHHH, MTTa 


Ta6/i Hi|a 


3HaM6HMe 


0,3-0,5 

1.8 
20,0-25,0 

1.8 
120,0 

5,0 

60,0 
flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; A. is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0.5 


In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0.168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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H = 0.25; E is the elasticity module of the steel, E = 2.1 . 10 5 MPa; Pj is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P^ or P, - P 2 = P excess , 

Where P CX cess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7] . 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 1 0 - 20 m. 

The suspension of the non-explosive breaking mixture is injected untit its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1 . Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 


Properties of the Non-Explosive Breaking Mixture 


Property 

Value 

1. Water-mixture ratio in the suspension 

0.3-0.5 

2. Powder expenditure, ton per 1 m of volume 

1.8 

3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 

20.0-25.0 

4. Density of suspension, g/cub. cm 

1.8 

5. Thickening, at temperatures 20 -25 °C, min. 

120.0 

6. Adherence between the concrete and the string, MPa 

5.0 i 

7. Concrete resistance to filtration water, MPa more 
than 

60.0 

8. Pressure during expansion, MPa 

Up to 45.0 
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